Dietary administration of probiotic Paenibacillus ehimensis NPUST1 with bacteriocin-like activity improves growth performance and immunity against Aeromonas hydrophila and Streptococcus iniae in Nile tilapia (Oreochromis niloticus).
Bacteria-induced diseases are a major cause of mortality in aquaculture. Probiotics have commonly been used to replace antibiotics for prophylactic biocontrol in aquaculture. In the present study, Paenibacillus ehimensis NPUST1 was isolated from a tilapia culture pond. This probiotic has bacteriocin-like activities against Aeromonas hydrophila and was characterized by biochemical analysis and 16S rDNA sequencing. The physiochemical properties of a crude extract of the bacteriocin-like substance revealed low pH and high thermal tolerance. The substance exhibited broad-spectrum antimicrobial activity against diverse aquatic pathogens, food spoilage, clinical pathogens, and plant pathogens. The effect of dietary supplementation with P. ehimensis NPUST1 was evaluated in regard to the growth of Nile tilapia (Oreochromis niloticus) and immunity against pathogenic infection. The results showed significantly increased weight gain (WG), feed conversion ratio (FCR), and feed efficiency (FE) in Nile tilapia fed P. ehimensis NPUST1 for 2 months compared with fish fed a control diet. When challenged with A. hydrophila and S. iniae, the fish fed P. ehimensis NPUST1 also exhibited a higher survival rate than fish fed the control diet. The immune parameters revealed that the P. ehimensis NPUST1-fed fish had significantly higher phagocytic activity, respiratory burst, and superoxide dismutase (SOD) of the head kidney leukocytes, as well as higher serum lysozyme activity and expression of cytokines TNF-α and IL-1β than the fish fed the control diet. These results indicate that dietary supplementation with P. ehimensis NPUST1 improved the growth performance, immunity, and disease resistance in Nile tilapia.